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57 ABSTRACT

A multi direction switch (100) includes a first cover (31)
having a first static detecting mechanism (3132), a second
cover (32) having a second static detecting mechanism
(3232), afirst moving body (51) having a first movable detect-
ing mechanism (513), a second moving body (52) having a
second movable detecting mechanism (523), and an actuating
mechanism. The second movable detecting mechanism is
movable relative to the second static detecting mechanism in
response to a movement of the second moving body along a
first direction. The first movable detecting mechanism is
movable relative to the first static detecting mechanism in
response to a movement of said first moving body along a
second direction perpendicular to the first direction.

16 Claims, 9 Drawing Sheets
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1
MULTI DIRECTION SWITCH HAVING
DETECTING MECHANISM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a multi direction,
and more particularly to a multi direction switch having
detecting mechanism capable of transmitting different sig-
nals denoting multi positions.

2. Description of Related Arts

A multi direction switch is widely used in an electronic
appliance for denoting multi positions when the electronic
appliance is in use. Japanese Patent Application Pub. No.
2011-233435 discloses a conventional multi direction switch.
The multi direction switch has a button for actuating two
moving plates thereof and a helical spring member assembled
to the button for returning the button to its initial position. The
multi direction switch is divided into two stacked upper and
lower cavities by forming a block portion between a top cover
and a bottom cover. The resilient spring member is positioned
in the upper cavity above the block portion. The two moving
plates are positioned in the lower cavity below the block
portion. The button comprises an operation portion extending
out of the top cover, a widened radial portion in the upper
cavity, and a narrowed actuating portion in the lower cavity.
Therefore, the two moving plates are respectively actuated by
the actuating portion to move on two static portions in two
circuits formed on one printed circuit board along two ordigo-
nal directions for generating different signals. The radial por-
tion of the button extends inside the spring member for
deflecting the spring member. Both the top cover and the
block portion have ribs for confining the spring member. A
gap is defined between the top cover rib and the block portion
rib so that the widened radial portion can extend into and
interact with the spring member.

Two static portions contactable with the two moving plates
are formed and on one printed circuit board. The two circuits
connected with the two static portions may be wrongly con-
ducted since they are distributed in a same printed circuit
board. In addition, a restoring force provided by the spring
member is exerted to the button firstly and to drive the moving
plates nextly.

An improved multi direction switch having two static por-
tions formed on two elements is desired.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to pro-
vide amulti direction switch including two static static detect-
ing mechanism formed on a first cover and a second cover.

To achieve the above object, a multi direction switch
includes a first cover having a first static detecting mecha-
nism, a second cover having a second static detecting mecha-
nism, a first moving body having a first movable detecting
mechanism, a second moving body having a second movable
detecting mechanism, and an actuating mechanism. The sec-
ond movable detecting mechanism is movable relative to the
second static detecting mechanism in response to a movement
of the second moving body along a first direction. The first
movable detecting mechanism is movable relative to the first
static detecting mechanism in response to a movement of said
first moving body along a second direction perpendicular to
the first direction.
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Other objects, advantages and novel features of the inven-
tion will become more apparent from the following detailed
description when taken in conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a perspective, assembled view of a multi direction
switch of the present invention;

FIG. 2 is an exploded perspective view of the multi direc-
tion switch;

FIG. 3 is another exploded view similar to FIG. 2, taken
from another aspect;

FIG. 4 is a perspective view showing an operator
assembled to a first moving body and a second moving body;

FIG. 5 is another perspective view similar to FIG. 4, taken
from another aspect;

FIG. 61is a perspective view showing the operator separated
from the first moving body and the second moving body;

FIG. 7 is an exploded view showing the multi direction
switch, with a first cover, a second cover and an actuator being
removed;

FIG. 8 is another exploded perspective view similar to FIG.
7, taken from another aspect; and

FIG. 9 is a cross-sectional view of the multi direction
switch taken from line 9-9 in FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Reference will now be made in detail to the preferred
embodiment of the present invention.

Referring to FIGS. 1 to 9, a multi direction switch 100 of
the present invention comprises a first cover 31, a second
cover 32 attached to the first cover 31 to have a receiving
space 310 defined therebetween, a pair of stacked moving
bodies 51, 52 received in the receiving space 310, an actuating
mechanism (not labeled) assembled to the pair of moving
bodies 51, 52, a gasket 4 defining a circular hole 41, and an
elastic mechanism 6 assembled around a periphery of the pair
of moving bodies 51, 52. The elastic mechanism 6 is formed
into a helical spring 6 in this embodiment and could be
formed into other elastic member.

Referring to FIGS. 2 and 3, the first cover 31 includes a
circular top wall 311 defining an inserting hole 3111, a side
wall 312 extending downwardly from a periphery of the top
wall 311. The side wall 312 defines a pair of cutouts 3121. The
first cover 31 comprises a maintaining portion 313, a plurality
of first protrusions 3131 and a first static detecting mecha-
nism 3132 formed on the maintaining portion 313. In this
embodiment, the first static detecting mechanism 3132 is
formed into a first conductive plate 3132.

The second cover 32 includes a circular bottom wall 321, a
periphery wall 322 extending upwardly from a periphery of
the bottom wall 321, and a groove 324 outside of the support-
ing portion 323 for confining the helical spring 6. The periph-
ery wall 322 is formed with a pair of abutting portions 3211.
The second cover 32 comprises a supporting portion 323 and
a recess 3230 surrounded by the supporting portion 323, a
plurality of second protrusions 3231 and a second static
detecting mechanism 3232 formed on the supporting portion
323. The second static detecting mechanism 3232 is formed
into a second conductive plate 3132.

Referring to FIGS. 7-8, a pair of stacked moving bodies 51,
52 include a first moving body 51 and a second moving body
52. The first moving body 51 defines a first slot 511 extending
along a first direction, a plurality of first slits 512 extending
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along a second direction perpendicular to the first direction.
The first moving body 51 has a first movable detecting mecha-
nism 513 formed thereon. In this embodiment, the first mov-
able detecting mechanism 513 is formed into a first terminal
group 513 including a plurality of terminals 5131 received in
an indentation 510 defined in the first moving body 51.

The second moving body 52 defines a second slot 521
extending along the second direction, a plurality of second
slits 522 extending along the first direction. The second mov-
ing body 52 has a second movable detecting mechanism 523
formed thereon. In this embodiment, the second movable
detecting mechanism 523 is formed into a first terminal group
523 including a plurality of terminals 5231 received in an
indentation 520 defined in the second moving body 52.

The actuating mechanism comprises an operator 2 and an
actuator 1 mounted on the operator 2. Referring to FIG. 2, the
operator 2 has a base portion 23, a button 21 standing on the
base portion 23 and having an engaging portion 212 engaging
with the circular hole 41 of the gasket 4, and a pair of wings
22 extending along the first direction from the button 21 and
separated from the base portion 23. The actuator 1 comprises
a mounting post 11 defining a mounting hole 110 therein.

Referring to FIGS. 1-9, in assembling of the multi direction
switch 100, the first moving body 51 is stacked on the second
moving body 52. The helical spring 6 is assembled around a
periphery of the first moving body 51 and a periphery of the
second moving body 52. The button 21 of the operator 2 is
upwardly inserted through the second slot 521 and the first
slot 511 in sequence, with the pair of wings 22 received in the
first slot 511. The pair of moving bodies 51, 52, the helical
spring 6, and the operator 2 are positioned in the second cover
32. As shown in FIG. 9, the recess 3230 has a depth substan-
tially same to a thickness of the base portion 23 to make an
upper surface of the base portion 23 flush with that of the
supporting portion 323 for supporting the second moving
body 52. The wings 22 has a thickness substantially same to
that of the first moving body 51. The second moving body 52
is partially sandwiched between the base portion 23 and the
wings 22 of the operator 2 along a top-to-bottom direction.
The helical spring 6 is received in the groove 324.

The first cover 31 is mounted on the second cover 32, with
the abutting portions 3211 latching with the cutouts 3121.
The gasket 4 is attached to the upper side of the first cover 31,
and supported by the top wall 311. The button 21 is inserted
outwardly from the inserting hole 3111 of the first cover 31
and the circular hole 41 of the gasket 4 in sequence. The
actuator 1 is attached to the operator 2. The button 21 is
received in the mounting hole 110 of the actuator 1.

When the button 21 is driven by the actuator 1 and slides
along the second slot 521 from an initial position to two final
positions, i.e., opposite ends of the second slot 521, the first
moving body 51 moves along the second direction. There-
fore, the first terminal group 513 slides along the first con-
ductive plate 3132 to two different positions, to result in
impedance change in a circuit embedded in the first cover 31,
to thereby generate different electrical signals for detecting
purpose. The first protrusions 3131 slide along the first slits
512 for guaranteeing the movement of the first moving body
51 along the predetermined track.

When the button 21 is driven by the actuator 1 and slides
along the first slot 511 from the initial position to two ultimate
positions, i.e., opposite ends of the first slot 511, the second
moving body 52 moves along the first direction. Therefore,
the second terminal group 523 slides along the second con-
ductive plate 3232 to two different positions, to result in
impedance change in a circuit embedded in the second cover
32, to thereby generate another two different electrical signals
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for detecting purpose. The second protrusions 3231 slide
along the second slits 522 for guaranteeing the movement of
the second moving body 52 along the predetermined track.
The base portion 23 of the operator 2 moves within the recess
3230.

The first static static detecting mechanism 3132 and the
second static static detecting mechanism 3232 are respec-
tively formed on the first cover 31 and the second cover 32.
Two circuits (not shown) connected with the first static static
detecting mechanim 3132 and the second static static detect-
ing mechanim 3232 to generate different electrical signals
according to different impedance are respectively distributed
in the first cover 31 and the second cover 32, and are therefore
hard to be wrongly conducted. In addition, the helical spring
6 is assembled to a periphery of the first moving body 51 and
a periphery of the second moving body 52. The pair of mov-
ing bodies 51, 52 are exerted by a restoring force from the
helical spring 6 directly and take a restoring movement
smartly.

The first static detecting mechanism 3132 and the second
static detecting mechanism 3232 could be named into a static
detecting mechanism. The first movable static detecting
mechanism 513 and the second movable static detecting
mechanism 523 could be named into a movable detecting
mechanism.

In another embodiment, the first static detecting mecha-
nism 3132 could be formed into a first terminal group, while
the first movable static detecting mechanism 513 could be
formed into a first conducting plate. The second static detect-
ing mechanism 3232 could be formed into a second terminal
group, while the second movable static detecting mechanism
523 could be formed into a second conducting plate.

Optionally, the first protrusions 3131 are formed on the first
moving body 51, while the first slits 512 are defined on the
first cover 31. The second protrusions 3231 are formed on the
second moving body 52, while the second slits 522 are
defined on the second cover 32.

While a preferred embodiment in accordance with the
present invention has been shown and described, equivalent
modifications and changes known to persons skilled in the art
according to the spirit of the present invention are considered
within the scope of the present invention as described in the
appended claims.

What is claimed is:

1. A multi direction switch comprising:

a first cover and a second cover attached to the first cover to
have a receiving space therebetween, the first cover hav-
ing a first static detecting mechanism formed thereon,
the second cover having a second static detecting
mechanism formed thereon;

a first moving body received in the receiving space and
having a first movable detecting mechanism formed
thereon, and a second moving body received in the
receiving space and having a second movable detecting
mechanism formed thereon; and

an actuating mechanism assembled to and driving the first
moving body and the second moving body,

said second movable detecting mechanism being movable
relative to the second static detecting mechanism in
response to a movement of said second moving body
along a first direction,

said first movable detecting mechanism being movable
relative to the first static detecting mechanism in
response to a movement of said first moving body along
a second direction perpendicular to the first direction.
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2. The multi direction switch as claimed in claim 1, further
comprising an elastic mechanism assembled around both a
periphery of the first moving body and a periphery of the
second moving body.

3. The multi direction switch as claimed in claim 2,
wherein said first moving body defines a first slot extending
along the first direction, the actuating mechanism being mov-
able in the first slot to slide said second movable detecting
mechanism relative to the second static detecting mechanism
from an initial position to two ultimate positions to detect
different movements of the second moving body, and

the second moving body defines a second slot extending

along the second direction, the actuating mechanism
being movable in the second slot to slide said first mov-
able detecting mechanism relative to the first static
detecting mechanism, from the initial position to two
final positions to detect different movements of the first
moving body.

4. The multi direction switch as claimed in claim 3,
wherein said actuating mechanism comprises an operator
having a button inserted through the first and second slots,

said button being slidable along the second slot toward

opposite ends of the second slot to drive the first moving
body toward the two final positions,

said button being slidable along the first slot toward oppo-

site ends of the first slot to drive the second moving body
toward the two ultimate positions.

5. The multi direction switch as claimed in claim 4, further
comprises a gasket, and wherein said actuating mechanism
comprises an actuator mounted on the operator, said gasket
being disposed between the first cover and the actuator.

6. The multi direction switch as claimed in claim 3,
wherein

one of said first moving body and the first cover defines a

plurality of first slits each extending along the second
direction, and the other of said first moving body and the
first cover defines a plurality of first protrusions slidable
in the first slits,

one of said second moving body and the second cover

defines a plurality of second slits each extending along
the first direction, and the other of said second moving
body and the second cover defines a plurality of second
protrusions slidable in the second slits.

7. The multi direction switch as claimed in claim 3,
wherein said operator includes a pair of wings extending
along the first direction and received in the first slot.

8. The multi direction switch as claimed in claim 7,
wherein said operator includes a base portion formed at a
bottom of the button, said second cover has a supporting
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portion and a recess receiving the base portion, and said
recess has a depth substantially same to a thickness ofthe base
portion to make an upper surface of the base portion flush
with that of the supporting portion for supporting the second
moving body.

9. The multi direction switch as claimed in claim 8,
wherein said second moving body is partially sandwiched
between the base portion and the wings along a top-to-bottom
direction.

10. The multi direction switch as claimed in claim 8,
wherein said second cover defines a groove outside of the
supporting portion for confining the elastic mechanism.

11. The multi direction switch as claimed in claim 1,
wherein one of static detecting mechanism and the movable
detecting mechanism is formed into a conductive plate, and
the other of static detecting mechanism and the movable
detecting mechanism is formed into a terminal group slidable
in the conductive plate.

12. The multi direction switch as claimed in claim 1,
wherein said elastic mechanism is formed into a helical
spring and is partially compressed and partially stretched
along with the movement of the actuating mechanism.

13. A multi direction switch comprising:

opposite upper and bottom covers commonly defining a

space therebetween;

first and second confining structure formed on inner sur-

faces of said upper and bottom covers;

an elastic ring positioned in the space with opposite inner

and outer boundaries wherein the inner boundary is
inwardly radially restricted by the first confining struc-
ture; and

oppositely stacked upper and lower moving bodies com-

monly disposed in the space and snugly surrounded by
the elastic ring so as to be in a resiliently restrained
manner; wherein

the upper moving body is linearly restricted by the second

confining structure of the upper cover, and the lower
moving body is linearly restricted by the second confin-
ing structure.

14. The multi direction switch as claimed in claim 13,
wherein the stacked upper and lower moving bodies are actu-
ated by an operator.

15. The multi direction switch as claimed in claim 13,
wherein said elastic ring is urged by the upper and lower
moving bodies respectively and independently.

16. The multi direction switch as claimed in claim 13,
wherein each of said upper and lower moving bodies is
equipped with a detecting mechanism.
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